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Description

Field of the invention

[0001] Thepresent invention refers to a sprayable hotmelt adhesive composition based on olefin block copolymers and
ethylene-octene copolymers, being its final form of supply pellets. More particularly, this invention refers to a hot melt
adhesive composition which find utility inmanufacturing nonwoven disposable articles such as diapers and feminine care
products. The hot melt adhesive composition of the present invention is particularly useful in construction applications,
where rheological behaviour, adhesion and flexibility are desired.

Summary of the invention

[0002] Thepresent invention fallswithin the adhesive industry,more specifically the hotmelt adhesive industry.Hotmelt
adhesivesareproducts that areapplied to thesurfaceof amaterial in amoltenstateat high temperaturesandhardenwhen
cooled to room temperature to formabond between at least twomaterials. Thismeans that these products are supplied to
the user in a solid state and, later, heated andapplied in a liquid state. In general, the application temperature of this type of
product varies between 100 °C and 200 °C.
[0003] Hot melt adhesives are used in a wide variety of industrial applications worldwide and can respond to a wide
range of complex requirements in the adhesives industry. The hot melt adhesive market has seen exponential growth in
recent decades due to the large-scale production of synthetic polymers. Furthermore, in addition to the economic
advantages, these types of adhesives also do not include organic solvents in their composition, which makes them an
optionofexcellencedue to thestrong focusonsustainability thatexists in this industry.Following this, andmainlydue to the
safety and non-toxicity of hot melt adhesives, in addition to other industries, these products are particularly useful in the
hygiene andmedical industries, manufacturing of a variety of disposable goods. Specific application includes disposable
nonwoven products such as disposable diapers, sanitary napkins, adult incontinence briefs and surgical drapes.
[0004] Typically, within the hygiene construction industry, there are two main types of hot melt adhesives being used:
amorphous poly alpha olefins (APAO) suitable for coating applications and styrene block copolymers (SBC) recom-
mended for sprayable applications. The present invention relates to a hot melt adhesive that comes as an alternative to
traditional hot melts used for construction applications.
[0005] Although the sprayable hot melt adhesives using an olefin block copolymer (OBC) are already introduced in this
market, they have never been combined, at the same time, with ethylene-octene copolymers, since they are considered
stiff and low-tack polymers, what is essential so that it is possible to supply the adhesive by pellets, but it is against the
market requirements. Thus, it is mandatory that these characteristics are rewarded by the properties of the other
components into the formulation, so that it is possible to supply by pellets, maintaining the desired performance for this
type of application regarding processability, flexibility and adhesion.
[0006] The present invention has as its main objective to provide a hot melt composition which combines olefin block
copolymer (OBC) and ethylene-octene copolymers and, therefore, can be sprayable and at the same time supplied by
pellets, sustaining the excellent bond strength, processability and flexibility looked-for in the industry.

Background of the invention

[0007] The present invention solves a gap in the disposable articles industry. It describes a hot melt adhesive using a
sprayable olefin block copolymer (OBC), which allows to be applied using the same application techniques as current
styreneblockcopolymers (SBC)based technologies (coatingandspraynozzles, including spiral andspraygluepatterns).
In addition, it allows an automatic feeding of the machines through the pellets form, due to its composition, combining the
OBC with ethylene-octene copolymers, without its final performance (bond strength) is affected.
[0008] A standard hot melt adhesive composition will comprise the following types of raw materials:

- apolymer component consistingof at least one thermoplastic polymer capable of guaranteeing rheological properties
suitable for its application. Such components can be polyolefins, ethylene vinyl acetate polymers, styrene block
copolymers, among other;

- a tackifier component used for increasing adhesion strength to substrates, that can be selected from natural or
synthetic resins. Some examples of natural resins include rosin resins, Tall Oil, polyterpenoid or terpene phenolic
resins. Synthetic hydrocarbon resin may be selected from aliphatic (C5), aromatic (C9), aliphatic-aromatic (C5/C9)
and dicyclopentadiene (DCPD) resins;

- additive components such as plasticizers or waxes that allow the adjustment of viscosity, softening point and open
time of the hot melt adhesive. A plasticizer can be selected from liquid polybutenes, saturated hydrocarbons, mineral
oils, naphthenic or hydrotreated paraffinic oils, and isobutylene-butene copolymer, among others. On the other hand,
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some examples of wax components include acrylic or carboxylic acid modified, polyolefin copolymer, Fischer-
Tropsch and paraffin.

[0009] Examples of hot melt adhesive composition as described can be found in documents such as
WO2011011729A1, US6329468B1, CN102498170A and US10544295B2.
[0010] Although the hot melt adhesive composition described in WO2011011729A1 and US6329468B1 comprises
OBC and FPO (flexible polyolefin), respectively, with great impact on the processability when compared to APAO based
adhesives, being applied via nozzle systems (sprayability). However, it is not possible to be supplied by pellets form, since
its high-tack surface will not be preventing its self-sticking duringmanufacture, transport, and storage. For this reason, its
automatic feeding cannot be real.
[0011] As in previous invention, the hot melt adhesive described in CN102498170A consist of an improved proces-
sability in the APAO based adhesives, due to its sprayability performance, furthermore, it has enhanced cohesion and
flexibility tomanufacture elastic layers used in disposable diapers. It is anOBCbased adhesivewith high-tack surfacewill
not be preventing its self-stickingduringmanufacture, transport, and storage. For this reason, the adhesive cannot alsobe
provided in the pellets form.
[0012] On theother hand, documentUS10544295B2 relates to tacky hotmelt adhesives in the formof pellets,which are
coatedwith nontacky covermaterial made of a polymeric film. Despite of its automatic feeding advantage, in their process
is necessary an extra polymeric film, not being possible to extrude solely the adhesive composition in the pellets form.
Besides that, the composition is not including OBC.
[0013] The present invention relates to a hot melt adhesive composition based on at least one olefin block copolymer
(OBC) and an ethylene-octene copolymer, a tackifying resin, a plasticizer, and a synthetic wax or petroleum wax as the
main rawmaterials. The sprayability is guaranteed by theOBC component, while ethylene-octene copolymer component
will ensure the pellet form, blending-up without affecting the demanding industry of nonwoven disposable articles.
[0014] Thehotmelt adhesive of the present invention comprises anolefinblock copolymer (OBC)withmelt flow indexat
190 °C inferior to 20 g/10 min and an ethylene-octene copolymer with elongation at break superior to 90% and a low-
density polyethylenewaxwithadroppoint 115 °Candaviscosity inferior to 500mPa·sat 140 °Careused in combination, a
hot melt composition with suitable rheological behaviour can be obtained to complete the present invention. The high
viscosity profileof thismixture in thewanted rangeof temperature canbebalancedbyaddingof theplasticizer component.
Additionally, themodulus values also increase due to the high crystallinity of thewax, ensuring amore suitable rheological
behaviour. However, due to the high drop point of the polyethylene wax, the softening point obtained for the hot melt
composition is adjusted to the standard values for hotmelt adhesives used for construction applications - from75 °C to100
°C blending resin and plasticizer in this composition.

Advantages of invention

[0015] According to thepresent invention, ahotmelt adhesivecompositionprovidedcomprisesasprayableOBC,which
allows to be applied using the same application techniques as current SBC based technologies (coating and spray
nozzles, including spiral and spray glue patterns). In addition, it allows an automatic feeding of the machines through the
pellets form, combining the OBC with ethylene-octene copolymers, without its final performance (bond strength) is
affected.
[0016] Typically, hot melt adhesives for construction market have high-tack surface, not being extruded in the pellets
form, furthermore, whenwe combineOBCwith ethylene-octene copolymers themixture is too stiff causing adverse effect
on the processability of the hot melt adhesive in the customer production line. Unpredictably, with the formulation of the
present invention, it was possible to obtain themost excellent benefit of each of the one polymer and act in response to the
strong demand of this industry.
[0017] The hot melt adhesive composition obtained in this invention has a solidification temperature in between 40 °C
and 110 °C measured according to the rheometer test and a storage modulus superior to 0,3 MPa is obtained at a
temperature in between 10 °C and 60 °C measured according to the rheometer test Consequently, the open time and
setting time of the hot melt adhesive is suitable to make the non-woven bond strength acceptable for the disposable
articles’ companies.
[0018] Moreover, the described invention can be supplied in form of pellets, complying a solidification temperature in
between 40 °C and 110 °C and a (tan(δ)) damping in between 0,1 and 4 at a temperature in between 15 °C and 45 °C.
[0019] In addition, no adverse effect on the processability of this hot melt adhesive will be noticeable in the construction
applications, according to these criteria:

a) for spraying application: complex viscosity is equal to 600 - 1 000 cPwith a shear rate in between15000and30000
s‑1;
b) For coating application: complex viscosity is equal to 100 - 300 cPwith a shear rate in between100000and250000
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s‑1.

Detailed description of invention

[0020] The object of the present invention is a hotmelt adhesive composition comprising a polymeric component based
on at least one olefin block copolymer (OBC) and an ethylene-octene copolymer; a tackifying resin; a plasticizer
component; and a synthetic wax or petroleum wax. The sprayability is guaranteed by the OBC component, while the
ethylene-octene copolymer component will ensure the pellet form, blending-up without affecting the demanding industry
of nonwoven disposable articles.
[0021] The hot melt adhesive composition of the present invention is intended for application, namely, but not
exclusively, in construction applications, where rheological behaviour, adhesion and flexibility are desired.
[0022] Another object of the present invention is a sprayable hotmelt adhesive in the form of pellets, in which properties
suchasviscosity, softeningpoint, open timeandsetting timecanbecontrolledbyadjusting theamount of each component
in the hot melt adhesive composition.
[0023] By "substrate" ismeant thematerial or the surfaceof thematerial onwhich thehotmelt adhesive is applied and/or
directly contacted. In the context of disposable hygiene industry, themost common substrates are non-woven textiles and
polyethylene film.
[0024] By "open time" ismeant themaximum time interval, after the hot melt adhesive is applied to the first substrate, in
which it is possible to effectively bond a second substrate.
[0025] By "setting time" ismeant theminimum time interval inwhich pressure is required to beapplied for two substrates
to bond effectively. Thus, the setting time is associated with the speed with which the adhesive recovers its cohesive
strength.
[0026] By "rheological behaviour" ismeant the analysis of the viscoelastic nature of theadhesive and its dependenceon
temperature variations.
[0027] By "suitable rheological behaviour" ismeant the change inmaterial properties with temperature, which results in
adequate technical properties such as open time and setting time.
[0028] By "bond strength acceptable" ismeant the ability of the hotmelt adhesive to penetrate the substrate inwhich it is
applied and allow a second substrate to bond to the first in an efficient and permanent way.
[0029] By "suitable stiffness at room conditions" is understood a stiffness equal or less than 15 MPa.
[0030] By "room conditions" is meant (23 ± 1) °C & (50 ± 5) %HR.
[0031] According to the invention, the hot melt adhesive comprises:

- a polymeric component comprising of at least one polyolefin thermoplastic polymer, more specifically, at least one
olefin block copolymer (OBC) and an ethylene-octene copolymer;

- a resin component comprising of at least one resin of natural or synthetic origin;
- aplasticizingcomponent comprisingat least oneplasticizer capableof controlling rheological properties likeviscosity;
- an antioxidant component comprising at least one phenolic antioxidant capable of preventing degradation of the

adhesive due to high temperature exposure;
- a wax component comprising of at least one low density polyethylene wax.

Polymeric Component

[0032] The hotmelt adhesive composition for construction applications in the disposable hygiene industrymust include
a polymeric component comprising at least one thermoplastic polymer capable of guaranteeing properties such as open
time and setting time suitable for its application. The hot melt adhesive composition of the present invention is comprising
of at least one olefin block copolymer (OBC) and an ethylene-octene copolymer.
[0033] In addition, the invention comprises an olefin block copolymer (OBC) with melt flow index at 190 °C inferior to 20
g/10 min measured according to test method ASTM D1238 and an ethylene-octene copolymer with elongation at break
superior to 90% measured according to test method ASTM D638.
[0034] In addition, polymeric component comprises between 10% and 18% by weight, preferably between 12% and
16%byweight, of at least oneolefinblock copolymer (OBC)withmelt flow indexat 190 °C inferior to 20g/10minmeasured
according to ASTM D1238 and between 9% and 17% by weight, preferably between 11% and 15% by weight, of an
ethylene-octene copolymer with elongation at break superior to 90% measured according to ASTM D638.
[0035] The polymeric component should make it possible to obtain a hot melt adhesive with reduced tackiness after
solidification. Furthermore, the polymeric component is responsible for the rheological properties suitable for its
application.
[0036] The polymeric component content should be up to 60% by weight of the hot melt adhesive, preferably between
10% and 50%, more preferably between 15% and 45%, even more preferably between 20% and 40%, more precisely
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between 20% and 35%, more exactly between 25% and 30%.

Wax Component

[0037] Theuseofawaxcomponent allows theadjustment of thesolidification temperature, open timeandsetting timeof
the hot melt adhesive to values considered adequate, so that it can be easily applied in industrial production lines.
[0038] "Suitable solidification temperature" is understood as a solidification temperature between 40 °C and 110 °C
measured according to the rheometer test.
[0039] By "suitable open time and setting time" is meant a solidification temperature in between 40 °C and 110 °C
measured according to the rheometer test and a storage modulus superior to 0,3 MPa is obtained at a temperature in
between 10 °C and 60 °C measured according to the rheometer test.
[0040] In addition, the wax component must be a low-density polyethylene wax with a drop point close to 115 °C
measured according to ASTM D3954‑94 and a viscosity inferior to 500 cP at 140° C measured according to PN-EN ISO
3219.
[0041] Thewax content should be up to 20%byweight of the hotmelt adhesive, preferably between 1%and 15%, even
more preferably between 3% and 15%, precisely between 4% and 10%.

Antioxidant Component

[0042] The use of the antioxidant component aims to prevent the degradation of the hot melt adhesive by the action of
heat, eitherduring its production, duringapplicationorduring storageof thefinal product. For thepresent invention, theuse
of an antioxidant component comprising at least one primary, secondary or multifunctional antioxidants is particularly
useful. Thus, selected antioxidants are considered suitable, namely, but not exclusively, from: phenolic antioxidants,
phosphite antioxidants, thio-esters antioxidants or mixtures thereof.
[0043] The content of the antioxidant component suitable for the present invention corresponds to up to 5%byweight of
thehotmelt adhesive, preferablybetween0,1%and4%andmorepreferablybetween0,2%and2%,evenmorepreferably
between 0,5% and 2%, more exactly between 1% and 1,5%.

Plasticizer Component

[0044] The use of the plasticizer component allows the adjustment of the viscosity and softening point of the hot melt
adhesive to values considered adequate, so that it can be easily applied in industrial production lines.
[0045] "Suitable viscosity" is understoodasaviscosity value at 150 °Cbetween1000and8000mPa·s,morepreferably
between1500and6000mPa·s andevenmore preferably between2000and5000mPa·smeasured according toASTM
D3236.
[0046] By "suitable softening point" ismeant a softening point value comprised between50and130 °C,more preferably
between 55 and 120 °C, and even more preferably between 60 and 115 °C measured according to ASTM E28.
[0047] By ensuring that the formulation has the proper values for these properties, it is also ensured that the application
temperature necessarywhenusing theadhesive of the invention in industrial lines is adequate and that itmust bebetween
100 and 200 °C, more preferably between 120 and 180 °C, and even more preferably between 130 and 170°C.
[0048] In addition, the plasticizer component must allow, through mixing with the polymer component, the hot melt
adhesive to present an open time and setting time suitable for the production process. For this reason, the hot melt
adhesive of this invention comprising a plasticizer component comprising at least one liquid plasticizer at room
temperature, selected, in particular but not exclusively, from liquid polymers, saturated hydrocarbons, mineral oils,
isobutylene-butene copolymer or hydrotreated paraffinic oils, preferably, distillate (petroleum) hydrotreated heavy
naphthenic oils.
[0049] The plasticizer content should be up to 20% bymass of the hot melt adhesive, preferably between 1% and 15%,
more preferably between 2%and 14%, evenmore preferably between 2%and 12%,more exactly preferably between 5%
and 10%.

Resin Component

[0050] The main objective of the resin component is to ensure adequate adhesion to the materials used, namely,
nonwoven fabrics.
[0051] The hot melt adhesive of the present invention contains a resin component comprising resin of natural or
synthetic resin.
[0052] If the resin component is a natural resin, this natural resin is selected, namely, but not exclusively, from: rosin
resins, glycerol, pentaerythrol, triethylene glycol ormethyl ester rosin, partially or fully hydrogenated rosin resin, of Tall Oil,
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glycerol, pentaerythrol or methanol ester of Tall Oil resin, polyterpene resin or terpene phenolic resin.
[0053] In case the resin component is a synthetic resin, this synthetic resin is selected, namely, but not exclusively, from:
pure monomer resin or hydrocarbon resin. Preferably, a hydrocarbon resin which may be selected, namely, but not
exclusively, from: aliphatic (C5), aromatic (C9), aliphatic-aromatic (C5/C9) and dicyclopentadiene (DCPD) resins, more
preferably aromatic (C9), even more preferably hydrogenated aromatic (C9) and hydrogenated dicyclopentadiene
(DCPD).
[0054] The resin content corresponds to up to 80% by weight of the hot melt adhesive, preferably between 10% and
75%,morepreferably between25%and75%,evenmorepreferably between40%and70%,moreprecisely between50%
and 60%.

Production method

[0055] The method for the production of hot melt adhesive for construction comprises the following steps:

1.mixing, the plasticizer component and the resin component and thewax component at a temperature between 130
and 150 °C, until a homogeneous paste is formed. The process is startedwith these components, since they have low
viscosity and, therefore, allow a uniform and rapid melting only by the action of temperature, without the need for
agitation inside the mixer;
2. addconstant stirring to thepaste formed.After thismixture, theantioxidant component is added. It is important that it
is added at this stage as it will prevent the degradation of the properties of resin component by prolonged exposure to
temperature. It should not be added before resin component due to its very fine solid powder form, whichmake it very
difficult to mix with plasticizer component;
3. next, this paste ismixedwith polymeric componentwith constant stirring. This component is themost challenging to
incorporate into themix, due to its high viscosity. A constant temperature, selected between 130 and 150 °C,must be
maintained, as well as constant agitation, until it melts completely and the mixture presents a translucent, uniform,
homogeneous and fluid appearance.

Embodiments of the invention

[0056] To verify the results obtained with this formulation, as well as comparing it with a standard hot melt adhesives
used in the construction applications, several tests were performed, and their results are shown in Table 1.
[0057] This invention is further illustrated by the following nonlimiting examples.
[0058] In Example 1 are presented the results of a standard rubber based hot melt adhesive. The rheology of this hot
melt adhesive composition is adequate for the production lines used in thismarket, by slot or spray nozzles. Despite of the
solidification temperature is between40 °Cand110 °C, the storagemodulus of 0,3MPa is obtainedat very distant from the
required range (10 °C and 60 °C), as can be observed in Table 1. Consequently, the open time and setting time of the hot
melt adhesive is not suitable to make the non-woven bond strength acceptable for the disposable articles’ companies.
Similarly, as shown by the results in Table 1, this formulation cannot be supplied in form of pellets, not complying a
solidification temperature in between 40 °C and 110 °C and a (tan(δ)) damping in between 0,1 and 4 at temperature in
between 15 °C and 45 °C.
[0059] It was determined that the optimization of the properties mentioned in Example 1 is possible by reducing the
content of oil component. In Example 2 is shown the information of a formulation of a hot melt adhesive for construction
applications with technical properties and a rheological behavior considered appropriate. However, this composition has
high-tack surface, not being possible to be supplied in the pellets form, as can be observed in Table 1, through the high
value of tan (δ) between 15 °C and 45 °C. So, it is not considered suitable for the present invention and is presented for
comparison purposes only.
[0060] InExample3arepresented the resultsof ahotmelt adhesivecompositionwhich is composedbyethylene-octene
copolymer and a standard amorphous poly alpha olefin. The composition was optimized in open time and setting time
when compared toExample 1 andExample 2, can be supplied in pellets formand presenting an acceptable bond strength
results. However, stiffness is still too high (22,15 MPa), which is obvious when compared to Example 1 and Example 2
(Table 1). Such high stiffnesswould inhibit the functionality of the production lines at theworking temperature range of 140
to 160 °C. For these reasons, this formulation is not considered suitable for this application, exhibiting an adverse effect on
the processability of this hot melt adhesive.
[0061] Finally, the only solution encountered to solve the previousmentioned issues and fulfill all the requirements was
the composition in Example 4. It was necessary to blend an olefin block copolymer (OBC) with melt flow index at 190 °C
inferior to 20 g/10min according to test methodASTMD1238with an ethylene-octene copolymerwith elongation at break
superior to 90%according to testmethodASTMD638anda low-density polyethylenewaxwith adroppoint close to 115 °C
according to testmethodASTMD3954‑94 and a viscosity inferior to 500mPa·s at 140 °Caccording to testmethodPN-EN
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ISO 3219. With this mixture, the viscosity, open time and setting time obtained are considerable suitable for usage in
bonding disposable nonwoven articles, even being supplied in form of pellets, as can be observed by comparison with
Example 1 and Example 2 in Table 1.Moreover, the rheological behavior obtained is suitable for the production lines used
in construction bonding, both for coating and spraying applications, as canbe seenby comparisonwithExample 3 inTable
1, through the complex viscosity results.
[0062] Manymodificationsandvariationsof this inventioncanbemadewithout departing from its spirit andscope, aswill
be apparent to those skilled in the art. The specific embodiments described herein are offered byway of example only, and
the invention is to be limitedonly by the termsof theappendedclaims, alongwith the full scopeof equivalents towhich such
claims are entitled.

TABLE 1

Example 1 Example 2 Example 3 Example 4

Wax ComponentA - - 5,5% 7,0%

Resin ComponentB 62,1% 64,5% 45,8% 56,0%

Plasticizer ComponentC 19,5% 12,3% - 8,0%

Antioxidant ComponentD 0,4 0,3% 0,7% 1,2%

Polymeric Component 1E - - - 14,4%

Polymeric Component 2F - - 4,0% 13,4%

Polymeric Component 3G 18,0% 22,9% - -

Polymeric Component 4H - - 44,0% -

Viscosity at 150 °C#1 1 200 cP 5 000 cP 4 200 cP 3 700 cP

Softening point#2 85 °C 89 °C 91 °C 98 °C

Stiffness at room conditions#3 0,03 MPa 0,12 MPa 22,15 MPa 8,00 MPa

0,3 MPa Modulus obtained at#4 4,7 °C 21, 8 °C 48,2 °C 25,7 °C

Solidification Temperature#4 64,5 °C 79,6 °C 54,1 °C 60,3 °C

tan(δ)peak obtained at a temperature in between
15 °C and 45 °C#4 4,76 4,42 0,54 1,35

Complex viscosity obtained at shear rate in be-
tween (15 000 and 30 000) s‑1#5

From 788 to
622 cP

From 1,309
to 991 cP

From1,751 to
1,432 cP

From 1,189
to 964 cP

Complex viscosity obtained at shear rate in be-
tween (100 000 and 250 000) s‑1#5

From 272 to
150 cP

From 329 to
154 cP

From 694 to
409 cP

From 455 to
269 cP

Open time#6 n.a.I n.a.I 20 s 10 s
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(continued)

Example 1 Example 2 Example 3 Example 4

Setting time#6 n.a.I n.a.I 5 s 1 s

Captions: A - Wax component: low density polyethylene wax with a drop point 115 °C measured according to
ASTM D3954‑94 and a viscosity inferior to 500 cP at 140 °C measured according to PN-EN ISO 3219
B - Resin component: hydrocarbon resins
C - Plasticizer component: hydrotreated heavy naphthenic oils
D - Antioxidant component: phenolic antioxidant
E -Polymeric component selected for the invention: olefin block copolymer (OBC)withmelt flow indexat 190 °C inferior
to 20 g/10 min measured according to test method ASTM D1238
F - Polymeric component selected for the invention: ethylene-octene copolymer with elongation at break superior to
90% measured according to test method ASTM D638
G - Polymeric component typically used for construction formulations: styrene block copolymers
H - Polymeric component typically used for construction formulations: amorphous poly alpha olefins
I - Test not applicable to hot melt adhesives with this polymeric component
#1 - Test method: Brookfield, Thermosel System, ASTM D3236
#2 - Test method: Ring & Ball, ASTM E28
#3 - Test method: Stress-Strain Curve at (23 ± 1) °C & (50 ± 5) %HR, ASTM D638
#4 - Test method: Solidification Analysis, Rheometer ARES-G2, 25 mm, 0,85 g, 6 °C/min, (10‑0,1)%, 1 Hz
#5 - Test method: (TTS) Time Temperature Superpositioning & Cox-Merz, Rheometer ARES-G2, 25 mm, 0,35 g,
(1‑106) s‑1
#6 - Test method - Método Colquimica (MC) 129 a 160°C:

[0063] Tomeasure the open time and the setting time of hot melt adhesives, the hot melt adhesive under analysis must
first be allowed tomelt and stabilize at 160°C. Then, the hotmelt adhesive is applied on a corrugated cardboard specimen
(15 cm x 15 cm), adjusting the injector pressure so that thewidth of the hotmelt adhesive thread is equal to 2mm, along its
entire length. After setting the hot melt adhesive thread width, the setting time and the open time are determined,
respectively. Being a trial and error process, we start by defining the setting time as 0,5 seconds and the open time 5,0
seconds. Gluing is carried out automatically: the hot melt adhesive on a corrugated cardboard (15 cm x 15 cm) and, after
the set open time, a second corrugated board (15 cm x 5 cm) is glued and both substrates are pressed together during the
set setting time.Thevalueof thesetting timeshouldbegradually increaseduntil a satisfactory value is reached, i.e. there is
rupture of the board fibres. Finally the open time is determined. For this purpose, the setting time is defined, determined
previously and gradually increase the value of the open time until the glueing process is no longer satisfactory, i.e., there is
no rupture of the fibres. The value of the open time will be the maximum value for which bonding is satisfactory. For both
properties, it is necessary to obtain at least three reproducible results.

Claims

1. Sprayable hotmelt adhesive in the form of pellets for manufacturing disposable hygiene articles comprising between
20% and 35% by weight of a polymeric component wherein the polymeric component comprises at least one olefin
block copolymer (OBC)withmelt flow indexat 190 °C inferior to 20g/10minmeasured according toASTMD1238and
anethylene-octenecopolymerwithelongationat breaksuperior to90%measuredaccording toASTMD638; between
1% and 15% by weight of a wax component; between 0,5% and 2% byweight of an antioxidant component; between
40% and 70% by weight of an resin component and 2% to 12% by weight of a plasticizer component.

2. Sprayable hot melt adhesive according to the previous claim, wherein the polymeric component comprises between
10%and 18%byweight of at least one olefin block copolymer (OBC) with melt flow index at 190 °C inferior to 20 g/10
minmeasured according to ASTMD1238 and between 9%and 17%byweight of an ethylene-octene copolymer with
elongation at break superior to 90% measured according to ASTM D638.

3. Sprayablehotmelt adhesiveaccording toanyonepreviousclaim,wherein theantioxidant component is selected from
phenolic antioxidants, phosphite antioxidants, thio-esters antioxidants or mixtures thereof.

4. Sprayable hotmelt adhesive according to any oneof the previous claims, wherein thewax component is a lowdensity
polyethylenewaxwith adroppoint 115 °Cmeasuredaccording toASTMD3954‑94andaviscosity inferior to 500 cPat
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140 °C measured according to PN-EN ISO 3219.

5. Sprayable hotmelt adhesive according to any one of the previous claims, wherein the resin component is a natural or
synthetic resin.

6. Sprayable hot melt adhesive according to the previous claim, wherein the natural resin is selected from rosin resins,
glycerol, pentaerythrol, triethylene glycol or methyl ester rosin, partially or fully hydrogenated rosin resin, of Tall Oil,
glycerol, pentaerythrol or methanol ester of Tall Oil resin, polyterpene resin or terpene phenolic resin.

7. Sprayable hotmelt adhesive according to the claim 5, wherein synthetic resin is selected frompuremonomer resin or
hydrocarbon resin.

8. Sprayable hot melt adhesive according to the previous claim, wherein hydrocarbon resin is selected from: aliphatic
(C5), aromatic (C9), aliphatic-aromatic (C5/C9) and dicyclopentadiene (DCPD) resins, aromatic (C9), hydrogenated
aromatic (C9) and hydrogenated dicyclopentadiene (DCPD).

9. Sprayable hot melt adhesive according to any one of the previous claims, wherein plasticizer component is at least
one liquid plasticizer at room temperature, selected from liquid polymers, saturated hydrocarbons, mineral oils,
isobutylene-butene copolymer, hydrotreated paraffinic oils or distillate hydrotreated heavy naphthenic oils.

10. Sprayable hot melt adhesive according to any one of the preceding claims, wherein the solidification temperature is
comprisedbetween40and110 °Cmeasuredaccording toSolidificationAnalysis,RheometerARES-G2, 25mm,0,85
g, 6 °C/min, (10‑0,1) %, 1 Hz.

11. Sprayable hot melt adhesive according to any one of the preceding claims, wherein the softening point is comprised
between 50 and 130 °C measured according to ASTM E28 and the viscosity is comprised between 1 000 and 8 000
mPa·s at 150 °C measured according to ASTM D3236.

12. Sprayable hot melt adhesive according to any one of the preceding claims, wherein the storage modulus superior to
0,3 MPa is obtained at a temperature in between 10 °C and 60 °C measured according to the rheometer test.

13. Process for producing the sprayable hot melt adhesive claimed in the preceding claims, characterized in that it
comprises the following steps:

a)Mix theplasticizer componentand the resin component and thewaxcomponent, at a temperaturebetween130
and 150 °C, until a paste is formed with a homogeneous appearance;
b) Adding the antioxidant component to the paste formed in the previous step;
c) To themixture obtained in the previous step, add the polymeric component with constant stirring and constant
temperature, selected between 130 and 150 °C, until it melts completely and themixture presents a translucent,
uniform, homogeneous and fluid appearance.

14. Use of the sprayable hot melt adhesive claimed in any claims 1 to 12 in disposable hygiene articles.

15. Use of the sprayable hot melt adhesive claimed in the previous claim in non-woven disposable articles.

Patentansprüche

1. SprühbarerSchmelzklebstoff inPellet-FormzurHerstellung vonEinweg-Hygieneartikeln, umfassend zwischen20%
und 35 % Gewichtsanteil einer polymere Komponente, wobei die polymere Komponente mindestens ein Olefin-
Blockcopolymer (OBC)mit einemSchmelzindexbei 190 °Cunter 20g/10min, gemessennachASTMD1238 , undein
Ethylen-Octen-Copolymermit einer Bruchdehnung vonmehr als 90%, gemessen nach ASTMD638, umfasst; sowie
einer Wachskomponente mit zwischen 1 % und 15%Gewichtsanteil; einer antioxidative Komponente mit zwischen
0,5 % und 2 % Gewichtsanteil; einer Harzkomponente mit zwischen 40 % und 70 % Gewichtsanteil und einer
Weichmacherkomponente mit 2 % bis 12 % Gewichtsanteil.

2. SprühbarerSchmelzklebstoffnachdemvorhergehendenAnspruch,wobei diepolymereKomponente zwischen10%
und 18%Gewichtsanteil mindestens einesOlefin-Blockcopolymers (OBC)mit einemSchmelzindex bei 190 °Cunter
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20 g/10 min, gemessen nach ASTM D1238, und zwischen 9 % und 17 % Gewichtsanteil eines Ethylen-Octen-
Copolymers mit einer Bruchdehnung von mehr als 90 %, gemessen nach ASTM D638, umfasst.

3. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die antioxidative Komponente aus
phenolischen Antioxidantien, Phosphit-Antioxidantien, Thioester-Antioxidantien oder Mischungen davon zu wählen
ist.

4. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die Wachskomponente ein Poly-
ethylenwachs mit niedriger Dichte und einem Tropfpunkt von 115 °C, gemessen nach ASTMD3954‑94, sowie einer
Viskosität von weniger als 500 cP bei 140 °C, gemessen nach PN-EN ISO 3219, ist.

5. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die Harzkomponente ein Natur‑
oder Kunstharz ist.

6. Sprühbarer Schmelzklebstoff nach dem vorhergehenden Anspruch, wobei das Naturharz aus Kolophoniumharzen,
Glycerin‑, Pentaerythrol‑, Triethylenglykol‑ oder Methylesterkolophonium, teilweise oder vollständig hydriertem
Kolophoniumharz, Tallölharz, Glycerin‑, Pentaerythrol‑ oder Methanolester von Tallölharz, Polyterpenharz oder
Terpenphenolharz zu wählen ist.

7. Sprühbarer Schmelzklebstoff nach Anspruch 5, wobei das Kunstharz aus reinem Monomerharz oder Kohlen-
wasserstoffharz zu wählen ist.

8. Sprühbarer Schmelzklebstoff nach dem vorhergehenden Anspruch, wobei das Kohlenwasserstoffharz aus den
folgendenHarzen zuwählen ist: aliphatisch (C5), aromatisch (C9), aliphatischaromatisch (C5/C9) undDicyclopenta-
dien (DCPD), aromatisch (C9), hydriert-aromatisch (C9) und hydriertes Dicyclopentadien (DCPD) .

9. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die Weichmacherkomponente
mindestens ein bei Raumtemperatur flüssiger Weichmacher ist, der aus flüssigen Polymeren, gesättigten Kohlen-
wasserstoffen, Mineralölen, Isobutylen-Buten-Copolymeren, hydrierten paraffinischen Ölen oder destillierten hyd-
rierten naphthenischen Schwerölen zu wählen ist.

10. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die Erstarrungstemperatur zwi-
schen 40 und 110 °C liegt, gemessen nach der Erstarrungsanalyse, Rheometer ARES-G2, 25mm, 0,85 g, 6 °C/min,
(10‑0,1)%, 1 Hz.

11. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei die Erweichungstemperatur
zwischen 50 und 130 °C gemessen nach ASTM E28, und die Viskosität zwischen 1 000 und 8 000 mPa-s bei
150 °C, gemessen nach ASTM D3236, liegen.

12. Sprühbarer Schmelzklebstoff nach einem der vorhergehenden Ansprüche, wobei das Speichermodul von mehr als
0,3 MPa bei einer Temperatur zwischen 10 °C und 60 °C, gemessen nach dem Rheometer-Test, erreicht wird.

13. Verfahren zur Herstellung des sprühbarer Schmelzklebstoffs nach einem der vorhergehenden Ansprüche, ge-
kennzeichnet durch folgende Schritte:

a) Die Weichmacher‑, Harz‑ und Wachskomponente, bei einer Temperatur zwischen 130 und 150 °C mischen,
bis eine homogen aussehende Paste entstanden ist;
b) Die antioxidative Komponente zu der im vorherigen Schritt hergestellten Paste hinzufügen;
c) Zu der im vorhergehenden Schritt erhaltenen Mischung die polymere Komponente unter ständigem Rühren
und bei konstanter zwischen 130 und 150 °C gewählter Temperatur hinzufügen, bis sie vollständig geschmolzen
ist und die Mischung ein durchscheinendes, einheitliches, homogenes und flüssiges Aussehen aufweist.

14. Sprühbarer Schmelzklebstoff nach einem der Ansprüche 1 bis 12 in Einweg-Hygieneartikeln verwenden.

15. Sprühbarer Schmelzklebstoff nach dem vorhergehenden Anspruch in nicht gewebten Einwegartikeln verwenden.
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Revendications

1. Adhésif thermofusible pulvérisable sous forme de granulats pour la fabrication d’articles d’hygiène jetables compre-
nant entre 20% et 35% en poids d’un composant polymère dans lequel le composant polymère comprend aumoins
un copolymère bloc oléfine (OBC) avec un indice de fluidité à 190 °C inférieur à 20 g/10 min mesuré selon la norme
ASTMD1238et un copolymère d’éthylène-octène avec un allongement à la rupture supérieur à 90%mesuré selon la
normeASTMD638 ; entre 1%et 15%en poids d’un composant de cire ; entre 0,5% et 2% en poids d’un composant
antioxydant ; entre 40 % et 70 % en poids d’un composant de résine et entre 2 % et 12 % en poids d’un composant
plastifiant.

2. Adhésif thermofusible pulvérisable selon la revendication précédente, dans lequel le composant polymère comprend
entre10%et 18%enpoidsd’aumoinsuncopolymèrebloc oléfine (OBC)avecun indicedefluidité à190 °C inférieur à
20 g/10 min mesuré selon la norme ASTM D1238 et entre 9 % et 17 % en poids d’un copolymère d’éthylène-octène
avec un allongement à la rupture supérieur à 90 % mesuré selon la norme ASTM D638.

3. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel le compo-
sant antioxydant est choisi parmi les antioxydants phénoliques, les antioxydants phosphites, les antioxydants
thioesters ou leurs mélanges.

4. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel le compo-
sant de cire est une cire de polyéthylène à faible densité dont le point de goutte est de 115 °C, mesuré selon la norme
ASTM D3954‑94, et dont la viscosité est inférieure à 500 cP à 140 °C, mesurée selon la norme PN-EN ISO 3219.

5. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel le compo-
sant de résine est une résine naturelle ou synthétique.

6. Adhésif thermofusible pulvérisable selon la revendication précédente, dans lequel la résine naturelle est choisie
parmi les résines colophanes, le glycérol, le pentaérythrol, le triéthylène glycol ou l’ester méthylique de colophane, la
résine colophane partiellement ou entièrement hydrogénée, la résine de tall oil, le glycérol, le pentaérythrol ou l’ester
méthylique de la résine de tall oil, la résine polyterpénique ou la résine phénolique terpénique.

7. Adhésif thermofusible pulvérisable selon la revendication 5, dans lequel la résine synthétique est choisie parmi les
résines monomères pures ou les résines hydrocarbonées.

8. Adhésif thermofusible pulvérisable selon la revendication précédente, dans lequel la résine hydrocarbonée est
choisie parmi : les résines aliphatiques (C5), aromatiques (C9), aliphatiques-aromatiques (C5/C9) et dicyclopenta-
diènes (DCPD), aromatiques (C9), aromatiques hydrogénées (C9) et dicyclopentadiènes hydrogénées (DCPD).

9. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel le compo-
sant plastifiant est au moins un plastifiant liquide à température ambiante, choisi parmi les polymères liquides, les
hydrocarburessaturés, leshuilesminérales, le copolymère isobutylène-butène, leshuilesparaffiniqueshydrotraitées
ou les huiles naphténiques lourdes hydrotraitées distillées.

10. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel la tempé-
rature de solidification est comprise entre 40 et 110 °C, mesurée selon l’analyse de solidification, rhéomètre ARES-
G2, 25 mm, 0,85 g, 6 °C/min, (10‑0,1) %, 1 Hz.

11. Adhésif thermofusible pulvérisable selon l’une quelconque des revendications précédentes, dans lequel le point de
ramollissement est compris entre 50 et 130 °C,mesuré selon la normeASTME28, et la viscosité est comprise entre 1
000 et 8 000 mPa-s à 150 °C, mesurée selon la norme ASTM D3236.

12. Adhésif thermofusiblepulvérisable selon l’unequelconquedes revendicationsprécédentes, dans lequel lemodulede
stockage supérieur à 0,3MPa est obtenu à une température comprise entre 10 °C et 60 °C, mesurée selon l’essai au
rhéomètre.

13. Procédé de fabrication de l’adhésif thermofusible pulvérisable selon les revendications précédentes, caractérisé en
ce qu’il comprend les étapes suivantes :
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a) Mélanger le composant plastifiant et le composant de résine et le composant de cire, à une température entre
130 et 150 °C, jusqu’à l’obtention d’une pâte d’aspect homogène ;
b) Ajout du composant antioxydant à la pâte formée à l’étape précédente ;
c) Au mélange obtenu à l’étape précédente, ajouter le composant polymère sous agitation constante et à
température constante, choisie entre 130 et 150 °C, jusqu’à ce qu’il fonde complètement et que le mélange
présente un aspect translucide, uniforme, homogène et fluide.

14. Utilisation de l’adhésif thermofusible pulvérisable selon l’une quelconque des revendications 1 à 12 dans des articles
d’hygiène jetables.

15. Utilisation de l’adhésif thermofusible pulvérisable selon la revendication précédente dans des articles jetables non
tissés.
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